An inspection interval planning is considered in order to limit the probability of any fatigue failure (FFP) in a fleet of N aircraft (AC) and to provide an economical effectiveness of airline (AL) under the limitation of fatigue failure rate (FFR). A solution of these two problems is based on the processing of the result of acceptance fatigue test of a new type of aircraft. During this test an estimate of the parameter � , of a fatigue crack growth trajectory has been obtained. If the result of this acceptance test is too bad then this new type of aircraft will not be used in service. A redesign of this project should be done. If the result the acceptance test is pretty good then the reliability of the aircraft fleet and the airline will be provided without inspections. For this strategy there is a maximum of FFP (a maximum of FFR) as a function of an unknown parameter θ . This maximum can be limited by the use of the offered here procedure of the choice of the inspection number. The economic effectiveness of the AL operation is considered using the theory of Markov process with rewords.
Introduction
We assume that in the interval ( ) 
For the calculation of the probability of the fatigue crack detection during an inspection we need to know the distribution of the vector ( ) 2. Calculation of the probability of a fatigue failure of one aircraft, the fatigue failure rate and the economical effectiveness of the airline for the known θ
For the known θ , there are two decisions: 1) the aircraft is good enough and the operation of this aircraft type can be allowed, 2) the operation of the new type of AC is not allowed and a redesign of AC should be done. In the case of the first decision, the vector ( ) state. In our model we also assume that an aircraft is discarded from the service at SL t even if there are no any cracks discovered by the inspection at the time moment SL t . This inspection at the end of ( ) 1 n + -th interval (in state 1 n E + ) does not change the reliability but it is made in order to know the state of the aircraft (whether there is a fatigue crack or there is no fatigue crack). It can be shown that ( ) is the FFR. Let us note that in the considered case the same value can be calculated in another way. This value is equal to the ratio of the aircraft failure probability, f p , to the mean life of the new aircraft: 3. Probability of any fatigue failure in the fleet of aircraft for the known θ
We consider the case when the operation of all N aircraft will be stopped if any fatigue crack will be detected. In order to limit the probability of a fatigue failure in the fleet (FFPN), it is enough to find at least one fatigue crack before a failure of any aircraft in the fleet takes place. The corresponding probability is equal to the expected value of the random variable ( )
, where w is a human factor: a probability, that a planned inspection will be done, R is the total random number of inspections before the first failure in the whole fleet. Let 
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Solution for unknown θ
First, we consider the problem of the limitation of FFP1 in an operation of one AC with the human factor 1 w = . This means that if there is a detectable fatigue crack, then during the inspection we see it with probability 1 and the limitation of FFP1 of AC is provided by the choice of a specific p-set function, Paramonov et al (2011) . Let us take into account that the operation of a new type of aircraft will not take place if the result of the acceptance fatigue test in the laboratory is "too bad" (previously, the redesign of a new type of AC should be done). We say that in this case the event f fD E λ θ λ Θ , by a some allowed value FFR, * λ , for every unknown θ ∈Θ . For the requirement of a high reliability, the choice of the inspection number will be defined by the limitation of FFR but for a very high "cost" of FF of AC the choice will be defined by the maximum of the gain. Now, we consider the reliability of the fleet of N AC when there is information exchange and the operation of all aircraft is stopped if any fatigue crack is found during the inspection of any AC and, as it has been mentioned, in order to prevent a failure in the fleet, it is enough to find at least one fatigue crack before a failure of any aircraft in the fleet takes place. Let us define a multiple set function: 
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It means that FFPN will be limited by the value * p for any unknown θ .
Numerical example
Here we consider only the problem of aircraft fleet. θ . For such case we should limit the maximal possible failure probability for any 0 θ . It can be done by the choice of a specific "designed" failure probability. The family of the functions 
Conclusions
It has been found, how, with the use of the estimate of the unknown parameter θ (after the acceptance fatigue test), one of the two decisions should be chosen: 1) to do the redesign of a new type of AC if the result of the test is "too bad" or 2) to make a choice of the number of inspections ( , ) fD n n p θ = as the function of θ and a specific fD p . In this case the required reliability can be provided for any unknown parameter θ and under this condition the maximum of the economic efficiency can be reached.
